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Abstract of JP20031 66445 

PROBLEM TO BE SOLVED: To ensure 
satisfactory controllability and prevent a shock 
caused when switching from the control on one 
side to the control on the other side when 
performing feedback control of both of an EGR 
valve and an intake throttle valve. 
SOLUTION: An EGR controller for an internal 
combustion engine is provided with the EGR 
valve, the intake throttle valve, a feedback control 
means for feedback-controlling the EGR valve 
and the intake throttle valve so that actual EGR 
amount approaches an EGR amount which 
becomes the target corresponding to an engine 
operation condition, and a restriction means for 
restricting scopes of degree of opening in which 
the EGR valve and the intake throttle valve can 
operate in accordance with the EGR amount 
which becomes the target, respectively. The 
valve on one side is feedback-controlled even 
during EGR control by the valve on the other 
side, target degree of opening is incessantly 
calculated, and actual operation is merely 
restricted. Consequently, the operation is started 
from the optimum degree of opening even when 
switched to the control by the valve on the other 
side to prevent a shock caused when switching. 
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x>s;>aie±ltfi«||ct\<«if»ll««i:#itr«L 

[0 0 3 4] tmit. ±SA<EGR/^», T«A< 
»«»y# ( I T) BBffi-efc-5o CCCEGR/^2 

<&y. aiC*JR«y#2 3l*#*6*t*f 5 a.— x-f*< 
< tt«S£Hft*</h& < c+i(*x>v>f9ih 

GR/\^2um KMty#2 3tftn:Lfe^ 

[0 0 3 5] *r. «6l9-e^^n^^A^^S(D^TSffl 
Ga 1 |C*frL* it^C7)««I t*!*EGR/\^2 1 <D 
*l=**EGRtHM«fr*>*l, Md>«4>fMtI 
JU»y.#2 3<D^(Ccfc^EGR»Ha)^fT^tl4bo «J*I 

i i*x>i;>a)«ftffi««i:#^r«L3t:**^o «* 

1 -ci*. ssta-e^jt^dic, iRSitty#2 3$±BB 

Z)<i8ftl-rSlZO^^|CEGR/^^2 1 £BflCTl* 
5RA^«*/)<-SJa±itAPLfct>EGR/NVU^2 1 

[0 0 3 6] EGR/W2 1 t±M\ZLXi>U 

fcEGR*A<Sy*l^fI« I I -Cl* % EGR/^21 

«*«y#2 3«HJtrt^<. ««i i-ei*-«irx> 

#<s**i-r\ EGRiiHiziiB«et^t#tt-r-&-^^ 

EGR/<^^±BBT?4»#<<DEGR**»&tl<P 
IE$^^<«C < h^t^, ^<OEGRlJ§b*l 

[0037] ::-e, egr/^2 1 t«*«y#2 

S<DR)f£fi&G a 1 **(::-^£ON. WX^O FFit 
*WSl**ff «*.l*EGR/*;b?2 1 0)Mtttf»€> 

«i»tty#2 3<7)«ijffliiz«y*^>ofc«m, «ft«y# 

2 3ft<Jfc3(ti::»£ttiU «*Av3^9^«4iri* 

[c, M«p^aftttyr=«f?Lfe4:*. UMfty#2 3* 
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[0 0 3 8] f Ct?, *&BT?I*. EGR/<il/?2 1 t 
iRft!Sy#2 3fc<&ffcftpm£MSffiffl£, (R^ffi** 

l=l6C-C««-*-**9l::Lfc. HP*>, *ICD5I[8C0 

[0039] -SfcGllxtf. tS« I ^EGR/^? 

2 3lt7^-K/\*-v^7Sllffll**tTi3y. ffikft«y#2 3 

oamMis. (.feyRfrwi^ii^-r-SBW^ri-^-o 

4tl=«fcy. EGR/<;u^2 1 IC«fc-5«fl«IA> U# 
2 3l=«fcS«IWI=«iy»*3ofc (Wrlfe) B. qftftR 

y#2 3f*Ki=ittt*iife*attBiM*fr&{Mn*ii 

[0040] S&l=. H 3 3 l=, #s»-o(*J2i 

T<D^I4(ZJ: y * 6lcW8lx.*>3 ? * £*K ■J'.fcdlzL 
Tl^*. EP%. B2©fll*- :>COq&A£jK«CDfitG a 1 

oTiBflMofc^. te;fr<D#i=*W£ttiy«*.-5=fca> 
-rs=fe<D-r?fcs. o^yssHxrt^j*. eg^<D#A<y£ 

7 7(*l2l2(»iT<oy ; 7 7$Ste^tPli-H EGR/<;U^ 
2 1 <D^ i 57*&l=J«tM**flltty#2 3<D-i/5-7^* 

[004 1] w<DJ:5K55;*<DM£A<^8:«fcfc£«IlSe£ 
Slt-St, S:£cD #A<«0L^»# I* Eia I- 

»lt**3l=<i:y , 1 XI*lR*»y#2 

3^©*HW«)»ffA<XA-Xl=JS:y. ffl»ili/3 7^$ 

$e»i-R»ih-r -set *<-t?#*„ *f=, fcstMcRWon? 

ilfcttfig A<*£?t L fc t Z lrffi^<©# £ tSE * |= mi L T ^ 
<Cit, EGR/\>?2 1 l=JlO;t®JMSy#2 3 tfiS 

[0 0 4 2] ±SB<D«fc ; 5fcflHJI8(*, mXSktoWW 

T-lt't frft f£ L tz^ vzr\z'&i T fro Ctlztj:*,,, CCD 



i=(Cc-csL>icisfiifiL^3cDT7*-&„ ctii-<fc y y 

•S. EGR/^72 1 cDSBl£A<f**l-;*:#< 

oT±B8¥l«r(D-Sffll^Ly = f,. ?RSlSy#2 3<0W 
SEBBIS £ £BB®5£ fr* '>fiSB*£ Itit^-f -5 A<*fl # "C is 

[0 0 4 3] 04I*. iaJ:<7)%X^(cS-^t\rtffifc$4x 
fc-7'V^t?fcS. EGR/a?2 1» 

egr/<*?2 1 it^o.— ir^^isAfBB, a»»=iR*«y 

#2 3 l*fi-f.f *(S fe -5. 

[0044] (a) mi*. m'V^izftT&mmmmm 

fSB-7-y^flfELfct,<0T?. (b) El. (c) El* 

(a) BCDTy^S/^U^SI-tttfLfcttD-Cfe-S. 

(b) B4«EGRA';^2 1 l-*t-*-£tCD, (c) @A< 

»suay#2 siot-r^tcor-fc-Sc <a) eii-jsin-c 

Wegr/<;^2 Hcstr-Sto. y# 

2 sicM-rstco-efei). 

[0045] (a) BKDXtf (b) HI::* Sax** 3 
lc. EGR/<;u^2 1 

i*. «i»i=!R*«y#2 sic^-r^^i-T-^ (itt 

a— r^) * ( tott>y. IHI:egr/^2 1 |c*t 
tiifa-fi' (EGR/<;^fi-f-f) *'t-3tfe 
•&„ *LTEGR/<;^fi-f.fl*. -fcJvefKDt T 
fa- x-flcStU, H+zNy^^-y-C^S^t-SiiHCOfii 
L A^t -5 C t # ^«ft\. itlr S.IS-ttvJU^-cOiSHcO 
ffiSt -5 CtA<(«IS ZHZo Ztilzjty EGR/n'^2 

1 o>^»Rrn6<tBa«isffli±?Rsi«y#2 3o>nai=K-c 

TffllB*H-5Ci:lc^S„ 

[0046] I Tfi-f.r 4 o% (^«Wtom-B8S 
l=«S) W±l=l»««y#2 3tfmt$>t. EGR/^U 
?fa-f-fli 1 0 0%I|l*,±BfHt<7)^|r$l|K*tt-l>o 
C;W±E]3 ICfcl^T, A)S* t ITfa-f-f4 0%T?fe 
-SCtl^^PE-f-S), ffilC, [ Tfi-f-fA'4 0%A^ 

3 0% (**BBfl)»^:BBffilcffla) iciSlA^KBIifl*. 

«5^i-$ijiSA<«?a$H. tyf4EGR/^fi-f 

•<CO^SfflA t lt<^!IMI-ii^LTt^#. EGR/^?2 1 li 

li4CiA<-C#€>. I Tfa- T-f 3 0%JJlTt?l*EG 
R/<J^fa- T--C 1*1 O 0%A^^,0%*•UCD^iS^i:-5 

C<tA<r*#, EGR/\*JU^2 1 l*Mafl5BttlBft<tt < * 
o t €. ±BB * t? e * l-S) it -5 <fc 5 1= -S , 
[0047] (a) EK2);&1/ (c) gllz** ft* J; ? 
ic. ?RS«Sy#2 3(DB3)t«Sffl*iJ[E^<v^lcoLNTI*, 
mti^EGR/^u^-xa-^-f *<t-ot*y. ItSWilC I 



J 
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Tfa-f-f^otfc^ fit I Tfa-f'ffU 
tl?1\0E G R/^U^o.— T 1 * |C»UEl*/\^^>y 

0)7 ^ * ASltt ^#23 (Dttft WffittBHftttHI* E 
GR/\'i^2 1 <DMm~fc£X#m£tlZZt\Ztj:Z> 0 
[00 4 8] EGR/^^fa-f -{60% <*&3BO 

1 T^i-^.<i*o-»%cD^Bflffla<D(aic#](8*n 

*o Ctll*ia3{Cfcl^r. B«3i<EGR/^l/^fa-f 

*f 6 0%-Cfe&c£|::*H£r& o i£|c. EGR/^^f 

tMSiS^t^C^Ct^t^o EGR/Wf 
a.— T--f 9 OttgLhTH* I Tfa-f^fli0%^b 1 0 
096ft2 (95%) *7?©tt*fc*Cfc3b<'C#, 

y # 2 3 (* mkikbmh < ft o r ±ir^ * v 

[0 0 4 9] &\Z % cfcyft#MftEGR$iJ^I(7)^#$ig 
5<D^P-^V-hlcS^^^-r^> 0 Z(D~? P — l£ E 
CU2 6lC«*yBrjeil*M (» 1 0ms e c) **IC*tyiE 

LHff*^^o c^r«iiEGR/^^2UiagRy# 

2 3 t^iWx77X7-f- K/<*V^*0»**L. Xt* 
^5 0 1 -5 04M5 5 4 3ZVt*ma\Z7jkLtzVt& 

mm<D x 7-7 x -? << - K/ < v o mm £ mmzn u x n 

[0 0 5 0] W*>. StDlC^fg(DX>v>|al*c»Ne t 
M«lttQtX77XiG a <t(D{S$ECU 2 6ICB6 
SM; o X N e(*X>v 

XHK-fe >-9-<Dtti^lcS-^^ E C U 2 6 ^ttJtLfcfilT? 
fey. «*40g»fiQI*ECU2 6^It«Ltci««*4l« 
ffS0>{S"Cfc<&o 177X1 (HxrvXji) Gal*. 
X77Xt>t1 7<7)tb*JfcgO*£ECU 2 6^»:aiL 
7-::fST*fc£o x>>?Ms]|e«N e <t^#4*^*Q 

<tlCS^l\TT^^M5 1 |C#l^gfflx:r7XaG a t 
£*£-T£ (Xf>^50 2) o CC0*7^^M5 1 1*0 
807^M8 IpjtSL X>i/>|U$ciaN e^^*4« 

T|#t,tu/-ffiffiitA/F^bECU 2 6 7i<l«X77X 
iGa t ^Stbt^c 
[00 5 1 ] C(0@ffll77XfiG a t ctSSXTTX* 
G a tOliAGa £i£ A G a = G a t-Gal^lJI 
fcii-f<5> Uf7?5 03) o ZtOSXf 7^/)<EGR/^ 
^3? 2 HH<t»SUfcy#2 177X1 
(iMAGa|Zft^5#, EGR/\'j^2 1 kWKMVftZ 
3klZ-tot&TJL—T-<< 0 e 0, D i 0$-€-tt^«m 

Uf'^504, 5 54) o C(DXf 
(SS^X^ :?8 0 4, 8 0 SXftfrtlZ&ttZMftlZ 



Hbitwy-OGpai/w^y^vG i s^^T^D = 

C (GP + GI) IC*yffi#|ztt-f a^a-T^ D e 
0. DiO£*fcUf£o C*llC*y ?>f-K/<y*CD*S 
»i:Lt^lffllfa-f -<DeO, Di O^St^o 

fc e u c h b a * r & s» g »(s -? i* a < <e<& 

TtZ>Zk\Z+t> 0 
[00 5 2] &lZ % EGR/\^^i07<-K/^'^f 
a-f ^DeOCfi^, I Tfa-f ^-Sfi 
*:flD i x^l/ft/jNfiSD i n$77^M5 2. M 5 3 iZ 
fitoT*S-T^ 506) o CC-C7 

'^M52, M5 3lt 0 4 (c) <D^7 V ZfOttl^tl 

y i tt^-^ oi:y^^ffiffl^*s**t. 
9R^«ty#ffl!i-et^«rc. «*«y#«i<D;7-f--K/<* 

^fa-f >f D i OlCl^t, EGR/^U^fa-f < 

4, M5 5lr^oT*S-T^ (Xf'^5 5 5, 5 5 
6) 0 7-^M54, M5 5I*. i4 (b) (D^yZfO) 

* ti^H«^:fils tfft /hiSco^ £ tt th L fc <D -e fe £ . 
ctu-<k y e GR/^^fa-r-f fc £ y »£tSB*<,* 

[oo5 3]*i:, EGR/\^^ffl!|izfctxrii. 

K/^^fi-f-fDeOt BEICifc5£ $ ttfc E G R / < 

507) o DeO>Dexfc£De=Dex<fcL (Xt" 
7^508) . DeO^Dex^bDe = DeOit-S 
(Xf 7^509) o D el*EGR/<;U^2 1 (rffi^l-r 

e <hK^*S* tltz E G R/^U^t^jl— ^ 0>S/jNfilD 
e n t £Jt«-f * (X^f^^S 10) o De>Denfc 
GDe=De,i:L (X^f^^S 1 1 ) % D e e nft 
bDe=Deni:t^ (X«T»V^5 12) 0 CttT?EG 

mfet&OV. w<Dft»g«fflD eCD^i— £ EG 
R/<;u^2 1 iztti^-r^c^-c. ±!B<D$n£EGR/<;U 
^2 1 <BMW*<Wttlcfc« 0 

[0054] ««»y#<miwfct%rfc^«co»ff 

TkfeZtltz I T^i-x-fCOfi^filD i x tZtttSLTtZ 
57) o DiO>Di x4bDi=Di x 

<i: L (X^^^S 58) , DiO<Di xftbDi=D 
\ Qk?Z> (X^^^5 5 9) o XlZZOD i <tKIC^ 

feZfrtz I Tfa-f-T^MD i n k$l£&?Z> 
(Xf7^5 60) o D i>D i nfcbD i =Di <tL 
(Xf 61), Di^Di n^bDi=Di 

f ^ (Xf^562) o ZtlX'l Tfa- -r-f (DTfE 
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u e*?s«UfiD i tfs&nr&nv. CAMS 

ffllfilD i CD^i—x-r £qft&«y#2 3lcta*^SCi: 
[0 0 5 5]*:. c:<D«i]fflii=o^r3ai*^fllBLfcia 

££06, 071^1% 0 6 l*tt3fc<D*lJf4lU BP*,EGR 
/ £ 7 < - K/ < -v * SW L . y 

^>;u--^*JWLf=«-efcy, E7i**«flffl)^ffofc«i| 
-eft*. L^-r*tt.*«A^»&*tfcK«fS*-cfty, y 

Hfc. 

[0 0 5 6] C<D«fc3l=. *«ttl=J30TI4. 
77X1) ICf&CT. EGR/^^tia*«y#i:<D^ 

wrc*«fc*i::. EGR/^u^ffijA>«.qR»«y#FWi- 

Xlt^iDjffiffil^iMffll^Wygi^ofcir^lct. XA-X 

[0 0 5 7] £fc. EGR/<;U^i:IR»«y#t<0-^ 

Zfls—i >a t/A^gtfc y. *tU?U-/3> 
[0 0 5 8] lit^^EGRl^SII, 

v v t:-mm±.t £ Z t £ i . 

[0 0 5 9] fcfc, *HJS»«"C(*ECU 2 6*<*;«I?B 

a>7*-K/<y9M«P*IR. *ll8¥Kat/#S8S»IIS# 

^5 0 1-5 0 4&U:5 5 4^|ltT-r-i)fii5^A<7-f-K 

[0 0 6 0] *«WOHjffi<D^8gl*1tel- ; fc«^'Jtt<DA< 
LTi77Xlf, #llfl£0>ftfflfil£ Ltfa-f-f^ 

jfli^fetf. EGR*at;#B8jS(Dfii^is»fflt>rta 

- K/<-v7 Ln>^ta)l-t*«WI**3aT?fe-S. £«E> 



w»**dp FW£©fc*i=**tty#*»itf=x:/i; 

[006 1] 

[«woa*] iii±s-r*(=*f6Mi=cfe*ti«. EGRfl 

t&ftl::* -*<DMffllA^&fl&7jro*iJtHIUWy«*5oy-=i: 
[HiB<D|BIJ|lttBtM] 

[01] **M<03?as»S8l=«-5x>i?>**-r->^T 

[02] 4cftBI=J:«S4:M«:EGR«IWa>M«£»-r 
^777*4. 
[03] *SSI=<t'5J:y»(*M'SEGR*]ffll<DMS$ 

[04] EGR/^u^at;?ftSiiRy#roBa)i[*iii®-7-y^' 

[0 5] *gfii: J: S E g Ri^rorttSit 7 P-f 

[06] EGR«jwicBir-5saiRsiB<oeiii-c. «e*<d 
[07] EGRwwizMT&itism&ommv. *nm 

[08] UISEOTE GR/<;u^7-f — K'<?9ttttia>Pl8 
5*t70-f V- h-Cfc*. 

[09] «6*<D«R»«y#^— ^>^u— ^Mwonvc 

1 x>i?>*tt: 

5 h 

6 h 

1 2 ax* 

1 3 **(« 

1 7 i77X-b^t 

1 9 EGR8I 

20 EGRf 

2 1 EGR/O^ 

23 »st«y# 

2 6 «?«|»3.X<y h (MWflK) 

2 9. 3 0 fS7?f al— 5> 

Ga SI77X1 

G a t @gl77Xl 

AG a XTTXaSS 

DeO, DiO 7 -f — h'/^7^fa-f 

Dix M«Sty#fa-f-rg;cI 

D i n (ftSUfiy#-Ta— T--fft/bffl 
Dex E G R/\>7fi-f ^fi^ffi 
Den EGR/O^fa-f-ft^tl 
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(51) Int. CI. 7 

F 0 2 D 43/00 
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3 0 1 
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JA21 KA06 LA03 LB11 LB13 
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PD15Z PE01Z PE03Z PF03Z 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
eTfaded TEXT OR DRAWING 

O BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



